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(54) Slide fastener stringer 

(57) AslidefastenerstringerlOcomprisesanelongatemoldedco 

along a longitudinal edge thereof. The strip includes a succession of laterally spaced coupling elements 1 5 each having 
a pair of first and second legs 1 9, 20, and a pair of series of first and second connecting portions 1 6, 1 7 extending 
respectively between alternate pairs of the first legs 1 9 and between alternate pairs of the second legs 20 in staggered 
relation with each other. A pair of connector threads 22, 23 is embedded in the legs of each coupling element. Each 
coupling element has a pair of grooves 24, 25 exten ding transversely through the legs on their outer sides. A pair of 
anchor th reads 26, 27 is disposed in the grooves in the first and second legs, respectively, along the full length of the 
strips. A weft thread 13 of the tape has a plurality of loops 29 each encircling one of the first and second connecting 
portions, theconnectorthreads, and theanchorthreads between adjacentcoupling elements, the connectorthreads 
being held out of contact with the weft loops. 
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SPECIFICATION 

Slide fastener stringer 

5 The present invention relates to slide fasteners, and 
more particularly to a slide fastener stringer including 
a woven stringer tape and an elonagate strip of 
thermoplastic molded coupling elements woven into 
the stringer tape along a longitudinal edge thereof. 

1 0 Various si ide fastener stringers are known in which 
an efongate strip of thermoplastic molded coupling 
elements interconnected by molded connecting por- 
tions extending integrally with and between adjacent 
coupling elements, is attached to a woven stringer 

1 5 tape along a longitudinal edge thereof. One example 
of such known stringers is disclosed in Japanese 
Patent Laid-open Publication (Kokai) No. 57-31802 
published on February 20, 1982. According to this 
disclosed slidefastenerstringer, an elongate molded 

20 coupling element st rip includes a plurality of lateraly 
spaced coupling elements each having a pair of upper 
and lower legs, and a pair of series of first and second 
connecting portions extending integrally with and 
between alternate pairs of the upper legs and alternate 

25 pairs of the lower legs, respectively, in staggered 
relation to one another. The coupling element strip is 
secured by the plurality of loops of a sing la weft th read 
to the longitudinal edge of a stringertape woven of a 
plurality of warp threads and the weft thread. The 

30 loopsencircleaitemateonesofthefirstandsecond 
connecting portions and a pair of anchor threads 
respectively disposed ina pairof grooves exteding 
transversely of the upper and lower legs, respectively, 
in substantial alignment with the connecting portions. 

35 Since each weft loop is open widely in a direction 
perpendicuiarto the general plane of the stringertape, 
it urges the anchor threads toward each other 
between adjacent coupling elements to hold the 
individual coupling elements firmly in position. 

40 However, because each connecting portion extends 
longitudinally of a respective one of the legs to the 
middle of the same, and because the anchor threads 
are urged by the weft loops to lie on and along the 
molded connecting portions, the stringer has a limited 

45 degree of flexibility which hinders smooth movement 
of a slider on the slide fastener. 

It is believed possible by means of the present 
inventionto providea slidefastenerstringer in which 
a row of spaced molded coupling elements isattached 

50 toa stringertape with adequate firmness,and which 
hasa desired degree of flexibility for smooth move* 
ment of a slider on the slide fastener. 

According to the present invention, there is pro- 
vided asiidefastenerstringer comprising an elongate 

55 coupling elementstrip molded of a single material and 
having a succession of laterally spaced coupling 
elements, each of said coupling elements having a 
coupling head and a pair of first and second legs 
extending from said coupling head in a common 

60 direction and contacting each other at respective 
distal ends thereof; said strip further having a pairof 
series of first and second connecting portions inter- 
connecting said coupling elements at said distal ends 
of said legs, said first connecting portions extending 

65 between alternate pairs of said first legs, said second 



connecting portions extending between alternate 
pairs of said second legs in staggered relation to said 
first connecting portions, each of said connecting 
portions being fully interrupted only between every 

70 second pair of said legs; each of said coupling 
elements having a pair of grooves extending trans- 
versely through said first and second legs, respective- 
ly, on their respective outer sides, each of said grooves 
being disposed remotely from a respective one of said 

75 first andsecond connecting portions; a pairof anchor 
threads disposed in said first and second grooves, 
respectively, along the full length of said strip; and a 
stringertape woven of a plurality of warp threadsand 
a single weftthread,said weft thread having a plurality 

80 of loops disposed along a longitudinal edge of said 
stringertape, each of said loops encircling oneofsaid 
first and second connecting portions, and said anchor 
threads between an adjacent pair of said coupling 
elements, thereby securing said coupling elements to 

85 said longitudinal edge, characterized in that a pairof 
connectorthreads extendstransversely of saidcou- 
pling elements along the full length of said strip and 
only partially embedded in said first and second legs, 
respectively, said connectorthreads being exposed 

90 between adjacent coupling elements, each of said 
exposed connectorthreads being disposed adjacent 
to a respective one of said first and second connecting 
portions on the coupling head side of each coupling 
element, that each said groove Is disposed remotely 

95 from a respective one of said connectorthreads 
extend through said weft loops a nd that said exposed 
connectorthreads and are held out of contact with 
said weft loops. 
The invention will be described by way of examples 
100 with reference to the accompanying drawings, 
wherein:— 

Figure 1 is a fragmentary perspective view of a 
molded coupling element strip; 
Figure 2 is a fragmentary plan view of a slide 
105 fastenerstringer embodying the present invention; 
Figure 3 is a cross-sectional view taken along line 
IIMIIofFigure2; 

Figure4is a cross-sectional view taken along line 
IV-IVofFigure2; 
110 Figure 5, appearing with Figure 1, is a schematic 
plan view ofthestringershown in Figu re 2, the view 
showing the stringer as being bent in a slider; and 

Figures6to9are views similarto Figure 3, showing 
various modifications according to the present inven- 
115 tion. 

The present invention Is particularly useful when 
embodied in a slidefastenerstringer such as shown In 
Figure 2, generally indicated by the numeral 10. 
The slide fastener stringer 1 0 com prises a stringer 

120 tape11 woven of apluralityofwarpthreads12anda 
single weftthread 13, and an elongate coupling 
elementstrip 14ofthermoplasticsynthetic resin 
woven into the stringertape 1 1 alongone longitudinal 
edge thereof ina known manner. 

125 Asshownin Figure 1,theelongatecoupling element 
strip 14 includes a succession of laterally spaced 
coupling elements 15 interconnected bya pairof 
series of firstand second connecting portions 16, 17. 
Each of the coupling elements 1 5 has a substantially 

130 U-shaped cross section and includes a coupling head 
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19 and a pair of first and second legs 1 9, 20 exteding 
f i om the coupling head 1 8 In a common direction. The 
first and second legs 1 9, 20 are spaced apart in 
substantially superimposed relation to one another 
5 and contact each other at respective heels or the distul 
ends 21, each leg having a varying width progressive- 
ly reducing in a direction from its outer side to its inner 
side. 

Thefirst and second connecting portions 16, 17 are 
1 0 disposed adjacent to the heels 21 of the respective 
legs 1 9, 20 and extend transversely of the coupling 
elements 15 in longitudinal alignment with each other 
as viewed from the general pla ne of th e stringer 1 0 
(Rgu re 1 ). The first co nnecting portions 1 6 extend 
15 integrally with and between alternate pairs of the first 
legs 19 and the second connecting portions 17 extend 
integrally with and between alternate pairs of the 
second legs 20 in staggered relation to the first 
con necting portions 1 6. Thus, each of the first and 
20 second connecting portions 1 6, 17 isfully interrupted 
only between every second pair of the first and second 
legs 19, 20. The connecting portions 16, 17 has a 
thickness smaller than the thickness of the respective 
legs 1 9, 20 and has a substantially rectangular cross 
25 section, asshown in Rgures3and4. 

The coupling element strip 14 is molded of a single 
thermoplasticsynthetic resin material and iscon- 
tinuously produced on an extrusion molding machine 
(not shown). The strip 14, prior to being bent into 
30 U-shaped cross section realyfor attachment to the 
stringer tape 11, has a zigzag or meandering structure 
as understood from Figure 1. 

Apairofconnectorthreads 22, 23 extends trans- 
versely of the coupling elements 1 5 along the full 
35 length of the coupling elementstrip 14. The connector 
threads 22, 23 are normally parallel to and spaced a 
short distance from thefirst and second connecting 
poritons 16, 17 respectively,toward the coupling 
heads 1 8 of the coupling elements 1 5. The connector 
40 threads 22, 23 are only partially embedded in thefirst 
and second legs 19, 20 simultaneously with the 
molding of the strip 14 such that they tie at confronting 
surfaces of the first and second legs 1 9, 20 of each 
coupling element 1 5 as shown In Figures 3 and 4. 
45 Each coupling element 1 5 has a pair of g rooves 24, 
25 extending transversely through the fi rst a nd 
second legs 19,20, respectively, on their outer sides. 
The grooves 24, 25 are parallel to and spaced from the 
connectorthreads 22, 23 toward the coupling heads 
50 1 8 of the coupling elements 1 5. A pair of anchor 
threads 26, 27 extends through the grooves 24 of the 
first legs 19 and through the grooves 25 of the second 
legs 20, respectively, along thefull length of the 
coupling elementstrip 14. Aguide cord 28 extends 
55 betweenthestringertapellandthecoupling 120 
elementstrip 14along thefull length of the strip 14. 
The guide cord 28 is composed of three threads 
twisted together and is thickerthan the warp and weft 
threads12,13ofthestringertape11. 
60 AsshowninRgures2to4,theweftthread13ofthe 125 
woven stringer tape 11 hasa plurality of loops 29 
disposedalongthelongitudinaledgeofthetapell, 
each loop 29 encircling the guide cord 28, one of the 
firstand second connecting portions 16, 17, the 
65 connector threads 22, 23, and the anchor threads 26, 130 



27 between an adjacent pair of the coupling elements 
1 5, 1 5, thereby securing the coupling elements 1 5 to 
the longitudinal tape edge. More specifically, each of 
the loops 29 extends arcuately between the guide 
70 cord 28 a nd one of the anchor threads 26, 27 across a 
corresponding one of the connecting portions 16, 17, 
then vertically between the anchor th reads 26,27, and 
then straightly betweenthe otheranchor thread 27 
and the guide cord 28, thereby defining a substantial- 
75 ly triangular space expanding progressively in a 
direction from the guide cord 28 tothe anchor th reads 
26, 27. The connectorthreads 22, 23 are held out of 
direct contact with the Ioops29of the weft-thread 28. 
This arrangement produces the following advan- 
80 tages. Sinceeach loop 29 of the weft thread 13fsopen 
widely, perpendicularly to the general planeofthe 
stgringertape11,with its maximum height atthe 
anchor threads 26, 27, urging the anchorthreads 26, 
27 toward each other between adjacent coupling 
85 elements 15 to hold the individual coupling elements 
1 5 firmly in position. With the thickgiude cord 28 
extending through the loops 29of the weft thread 13, 
the coupling element strip 1 4 is secured tothe 
longitudinal tape edge with an increased degree of 
90 firmness.Becauseeverypairofcouplingelements15 
is interconnected by one of thefirst and secon d 
connecting portions 16, 17 andthe two connector 
threads 22, 23, all of which are inextensible, proper 
and uniform spaces between the coupling elements 
95 1 5 are maintained. With the molded connecting 
portions 16, 17 having theirconnection adjacentto 
the heels 21 of the respective legs 1 9, 20, and with the 
flexibleconnectorthreads 22,23 held out of direct 
contactwiththeweftthread loops 29, as shown in 
00 Figure 5, the coupling element strip 1 4 is al lowed to 
bend arcuately away from the coupling element strip 
of a mating stringer (not shown) in conformity with 
the Y-shaped guide channel of a slider 30 as two of the 
stringers 1 0 are engaged and disengaged by the 
05 slider30toopen and close a slide fastener (not 
shown), thus enabling smooth threading of the 
coupling element strips into and out of the slider's 
guide channel. 
Figure 6 illustrates a modified woven slidefastener 
1 1 o stringer having a modified coupling elementstrip on 
which a pair of connector threads31, 32 extends 
parallel to and in contact with the first and second 
connecting poritons 16, 17, respectively, between 
adjacent coupling elements 15. The connector 
threads 31,32 have a radius of curvature slightly 
greaterthan that of the connecting portions16.17 
during pivoting of the strip as shown in Figure 5. The 
connectorthreads 31, 32 extend 13withowt Interfer- 
ence with the weft loops29 and with the anchor 
threads 26,27. With this arrangemenUhe coupling 
element strip can bebenteasterthanthestrip14 
shown in Figure 1 Jn response to movement of the 
slider (Fig ure 5(, ensuring smooth threading of the 
slider on the coupling elements 1 5. 

Amodifiedslidefa8tenerstringer8howninFigure7 
issimilarto the stringer 10of Figure 2,but is different 
therefrom in that a molded coupling elementstrip 
includes a pair of series of first and second connect- 
ing portions 33, 34 (only one pair being ill ustrated) 
having a substantially segmental shape I n cross 
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section, and having a thickness smaller than the 
connecting portions shown in Figure 3 at 1 6, 17. The 
coupling element strip thus constructed provides a 
greater resiliency than the strip 14 of Figure 2. 
5 Another modified slide fastener stringershown in 
Rgure8issubstantiallythesameasthestringerof 
Figu re 3 with the exception that a stuffer wa rp 35 
extends through the loops 29 of theweftthread 13 
and is sandwiched between thefirst and second legs 

10 19,20 of the coupling elements 1 5. Due to the 
elasticity of the stuffer warp 35, the coupling ele- 
ments 15 can be attached to the longitudinal tape 
edge with an increased degreed of firmness, thus 
providing an increased coupling strength when they 

1 5 are mashed with the coupling elements of a mating 
coupling element strip. Thefirst and second legs 19, 
20 may be joined at the respective distal ends or heels 
21,21 by being integrally fused together as shown in 
Figure 9, to thereby holding the stuffer warp 35 stably 

20 in position. With th is arrangement, a firm and stable 
attachment of the coupling elements 1 5 to the 
longitudinal tape edge can be achieved. 
CLAIMS 

1. A slldefastenerstringer comprising: 
25 (a) anelongatecouplingelementstripmoldedofa 
single material and having a succession of laterally 
spaced coupling elements, each of said coupling 
elements having a coupling head and a pair of first 
and second legs extending from said coupling head 
30 in a common direction and contacting each other at 
respective distal ends thereof; 

(b) said strip further having a pairof series of first 
and second connecting portions interconnecting said 
coupling elements at said distal ends of said legs, said 

35 first connecting portions extending between alter- 
nate pairs of said first legs, said second connecting 
portions extending between alternate pairs of said 
second legs in staggered relation to said first 
connecting portions, each of said connecting por- 

40 tions being fully interrupted only between every 
second pair of said legs; 

(c) a pair of connector threads extending trans- 
versely of said coupling elements along thefull 
length of said strip and only partially embedded in 

45 saidfirstandsecond legs, respectively, said connec- 
tor threads being exposed between adjacent cou- 
pling elements, each of said exposed connector 
threads being disposed adjacent to a respective one 
of said first and secondconnecting portions on the 

50 coupling head side of each coupling element; 

(d) each of said coupling elements having a pair of 
grooves extending transversely through said first 
and second legs, respectively, on their respective 
outer sides, each of said grooves being disposed 

55 remotely from a respective one of said first and 
second connecting portions and from a respective 
oneof said connector threads; 

(e) a pair of anchor threads disposed in said first 
and second grooves, respectively, along the full 

60 length of said strip; and 

(f( a stringertape woven of a plurality of warp 
threads and a single weft thread, said weft thread 
having a plurality of loops disposed along a longitu- 
dinal edge of said stringertape, each of said loops 

65 encircling one of said first and second connecting 



portions, said exposed connector threads, and said 
anchor threads between an adjacent pair of said 
coupling elements, thereby securing said coupling 
elements to said longitudinal edge, said exposed 
70 connector threads being held out of contact with said 
weft loops. 

2. Aslide fastener stringer according to claim 1, 
including a guide cord disposed longituindally be- 
tween said stringertape and said coupling element 

75 strip and extending through said weft loops, said 
guide cord being thicker than said warp and weft 
threads. 

3. Aslide fastenerstringer according to claim 2, 
said guide cord including a plurality of threads 

80 twisted together. 

4. Aslide fastenerstringer according to claim 1, 
each said exposed connector thread being spaced 
from said respective one of said first and second 
connecting portions toward said coupling head of 

85 each coupling elements. 

5. Aslidefastenerstringeraccording toclaim 1, 
each said exposed connector thread extending in 
contact with said respective oneof saidfirst and 
secondconnecting portions and being held out of 

90 contact with a respective one of said anchor threads. 
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